
WHAT IS CLAIMED AS NEW AND IS DESIRED TO RE SECURED BY 
LETTERS PATENT OF THE UNITED STATES IS: 



A fixing apparatus, comprising: 
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a neater having a line shape orthogonal to a direction 
in which a\recording sheet carrying an unfixed toner image 
formed with ^oner in accordance with image information is 
transferred; 

an endles^B belt configured to be rotated with an inner 
surface thereof sliding over a surface of said heater; 

a pressure rodler arranged at a position opposite to 
said heater relative\ to said endless belt,, said pressure 
roller being held for\rotation in contact with said endless 
belt under pressure to Vorm a nip therebetween; and 

a heater controllers configured to energize said heater 
in accordance with said irmage information, 

wherein, when said recording sheet is brought to said 
nip with said unfixed toner image facing said endless belt, 
said pressure roller applies pressure to said recording sheet 
against said endless belt so tha\ said unfixed toner image is 
fixed on said recording sheet witl\ heat by said heater as 
said recording sheet is transferred Yby movement of said 
endless belt and said pressure roller) 
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A fixing apparatus as defined! in Claim 1, wherein 
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said toner includes a resile as a main adhesive agent and has 
properties of a softening oAmelting point in a range between 
50°C and 160 °C and a viscosity\i_n a range between 10 [c 
poise] and 10 13 [c poise] under a\temperature above said 
softening or melting point. 




3. A fixing apparatus as defined in Claim 1, wherein 
said heater includes at least two parallel: heating elements, 
each of which has a line shape orthoc^nal to said direction 
in which said recording sheet isycransferred. 

4. A fixing apparatus as defined in Claim 3, wherein 
said heater controller alternately energizes said at least 
two parallel heating elements with alternating pulses. 

5. / A fixing apparatus as defined in Claim 3, wherein 
said aj£ least two parallel heating elements are distant from 



eagn other bv 10 mm or less. 



20 6. A fixing apparatus as defined in Claim 2, wherein 

each of said at least twp parallel heating elements has a 
width in a range between 0.01 mm and 5 mm. 



O^ ^^^^ 7. A fixing ^Jparatus as defined in Claim 1, wherein 
25 said heater includes a plurality of heating elements arranged 
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in line in a direction orthogonal to said, direction in which 
said recording sheet \4> transferred. 



8. A fi^ang apparatus as defined in Claim 7, wherein 
each of said j^Lurality of heating elements includes a thermal 
head . 
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9. A fixing apparatus as defined in Claim 6, wherein 
said heater controller sele^tyqve^y energizes said plurality 
of heating elements. 
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10. A fixing apparatus as defined in Claim 1, further 
comprising a cooling mechanism configured ta/cool said toner 
image after said toner image is fixed wi^n heat by said 
heater on said recording sheet. 



11. A fixing apparatus as defined in Claim 1, further 
comprising a guide roller/arranged at a position downstream 
from said heater in a^id direction in which said recording 
sheet is transferred, said guide roller being configured to 
support said endless belt and to serve as a cooling mechanism 
configured/to cool said toner image after said toner image is 
fixed ^Lxh heat by said heater on said recording sheet. 

A fixing apparatus as defined in Claim 1, further 
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comprising a mechanism configured to cause said e^less belt 
to tightly hold said toner image and said recording sheet 
together until said toner image is fixed on aaid recording 
sheet after said toner image is subjected jzo the heat of said 
heater . 



13. A fixing apparatus as Refined in Claim 1, wherein 
said heater controller stops energizing said heater during a 
time when a non-image region /between two adjacent toner image 



lines in said recording sheet is brought close to said heater. 




14. A f ixing^apparatus as defined in Claim 1, wherein 
said heater controller energizes said heater during a time 
when a region of./ said toner image in said recording sheet is 
brought closeyxo said heater. 

15. / A fixing apparatus as defined in Claim 1, wherein 
said heater controller energizes said heater with an electric 
powe/ reduced by 5 % or more during a time when a non-image 
re/ion between two adjacent toner image lines in said 
recording sheet is brought close to said heater. 



pffiS* *j 16. A fixing apparatus, comprising: 

Qy heating means fojt heating an unfixed toner image formed 

25 with toner on a recording sheet in accordance with image 
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information, said heating means having a line shape 
orthogonal to a direction in/ which said recording sheet is 
transferred; 

endless belt means f6r being rotated with an inner 
5 surface thereof sliding over a surface of said heating means; 
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pressure roller means for being held for rotation in 



/ 



contact with said endless belt means under pressure to form a 



/ 



nip therebetween, said ipressure roller means being arranged 
at a position opposite/ to said heating means relative to said 
endless belt means; and 

heater controlling means for energizing said heating 



means in accordance with 
wherein, when /said 




image information, 
rding sheet is brought to said 



nip with said unfixed toner image facing said endless belt 

( 

means, said pressure roller means applies pressure to said 

I 

recording sheet against said endless belt means so that said 



unfixed toner image 



is fixed on said recording sheet with 



heat by said heating means as said recording sheet is 
transferred by movement of said endless belt means and said 
)ller means 



20 pressure ro* 
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17. A fixing apparatus as defined in Claim 16, 
wherein said toner includes a resin as a main adhesive agent 
and has properties of a softening or melting point in a range 
between 50°C and 160 °C and a Viscosity in a range between 10 



49 



// ^-^^ f ^ c P°i se ] anc * t c poi^e] under a temperature above said 

softening or melting point/ 



18. A fixing apparatus as defined in Claim 2£6, 
5 wherein said heating means includes at least tyo parallel 
/■> "vVVv 7' neat i n< d elements, each of which has a line^/^hape orthogonal 
^ t0 sa ^ c ^ direction in which said recording sheet is 
transferred. 
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19. A fixing apparatus as defined in Claim 18, 
wherein said heater controlling means alternately energizes 
said at least two parallel heating elements with alternating 
pulses . 




20./ A fixing apparatus as defined in Claim 18, 
whereiV said at least two parallel heating elements are 
distant from each other by 10 mm or less. 
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A fixing apparatus as defined in Claim 17, 



wherein each of said at leas^J^o parallel heating elements 
has a width in a range between 0.01 mm and 5 mm. 



22. A fixing apparatus as defined in Claim 16, 



^r^Vherein said heating rp^ans includes a plurality of heating 
25 elements arranged Zn line in a direction orthogonal to said 
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direction in which said recording sheet is transferred. 



23. A fixing apparatus as defined in Claim 22, 
ywherein each of>said plurality of heating elements includes a 



thermal hec 



24. A fixing apparatus as defined in Claim 21, 
wherein said heater controlling means selectively energizes 
said plurality of heating elements. 
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25, A fixing apparatus as defined in Claim 16, 
urther comprising coolimg means for cooling said toner image 
after said toner imajzfe is fixed with heat by said heating 
means on said recording sheet. 



26. A fixing apparatus as defined in f Claim 16, 
further comprising guide roller means for supporting said 
endless belt means and serving as cooling means for cooling 
said toner image after ^aid toner image is fixed with heat by 
said heating means on ^ai^ij^ycording sheet, said guide roller 
being arranged at a position downstream from said heating 
means • in said direction in which said recording sheet is 
transferred . 




further comprising means for causing said endless belt means 
to tightly hold said toner image and said recording sheet 

/ 

together until said toner image is fixed on said recording 
sheet after said toner image is subjected to/the heat of said 
heating means. 

28. A fixing apparatus as defined in Claim 16, 
wherein said heater controlling mea^ns stops energizing said 
heating means during a time when^ non-image region between 
two adjacent toner image lines/in said recording sheet is 
brought close to said heating means. 



29. A fixing apparatus as defined in Claim 16, 
wherein said heater controlling means energizes said heating 
means during a time/ when a region of said toner image in said 
recording sheet Jfs brought close to said heating means. 



30. Jk fixing apparatus as defined in Claim 16, 
wherein sadd heater controlling means energizes said heating 
means wM:h an electric power reduced by 5 % or more during a 
time wrien a non-image region between two adjacent toner image 
line4 in said recording sheet is brought close to said 
heating means. 



31. A fixing methord^xf image forming, comprising the 
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steps of : 

forming a nip between an endless belt and a pressure 
roller which are held fpr rotation in contact with each other 
under pressure; 

proving a heaterf at position inside said endless belt, 
in contact with said/endless belt, and opposite to said 
pressure roller relative to said endless belt, said heater 
having a line shape/ orthogonal to a direction in which a 
recording sheet haying an unfixed toner image formed with 
toner in accordance with image information is transferred; 

rotating said en^is^belt and said pressure roller, 
said endless belt/ sliding over a surface of said heater by 
rotation; 

transferring said recording sheet to said nip, said 
recording sheet/being in an orientation in which said toner 
image faces saip endless belt; and 

energizing said heater in accordance with said image 
information when said toner image is brought to said heater. 
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32. A fixing method as defined in Claim 31, wherein 
said toner includes a j\esin as a main adhesive agent and has 
properties of a softenidg or melting point in a range between 
50°C and 160 °C and a viscosity in a range between 10 [c 
poise] and 10 13 [c poise] lender a temperature above said 
25 softening or melting point 
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33. A fixing method as defined in C^aim 31, wherein 
said heater includes at least two parallel heating elements, 
.ch has a line shape orthogonal to said direction 
id recording sheet is/transferred. 
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34. A fixing method as defined in Claim 33, wherein 
said energizing step alternately energizes said at least two 
parallel heating ^ements with alternating pulses. 

35. /K fixing method as defined in Claim 33, wherein 
said at^/least two parallel heating elements are distant from 
eaoff other by 10 mm or less. 



36. A fixing apparatus As defined in Claim 32, 
wherein each of said at least/two parallel heating elements 
has a width in a range betw/en 0.01 mm and 5 mm. 



37. A fixing method as definecLin Claim 31, wherein 
20 said heater includes a plurality^^t heating elements arranged 

in line in a direction orthogonal to said direction in which 
Qe.l* recording sheet is X ransf erred. 

38. A fixing method as defined in Claim 37, wherein 
25 each of said y ]dJ_urality of heating elements includes a thermal 
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39. A fixing meth6d as defined in Claim 36, wherein 
said energizing step selectively energizes said plurality of 
heating elements. 

40. A fixing method as defined in Claim 31, further 
comprising a cooling; step for cooling said toner image after 

said toner image is fixed with heat by said heating step on 

r 

r 

said recording sheet. 
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A fixing method as defined in Claim 31, further 



comprising a providing step for providing a guide roller for 

i 

supporting said endless belt and for serving as a cooling 



py 15 member for cooling said toner image after said toner image is 



fixed with heat fby said heating step on said recording sheet, 
said guide roller being arranged at a position downstream 

from said heate'r in said direction in which said recording 

j 

sheet is transferred. 
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42. A jfixing method as defined in Claim 31, further 
comprising a providing step of providing a member for causing 

i 

said endless belt to tightly hold said toner image and said 

i 

recording sheet together until said toner image is fixed on 



said recording sheet after said toner image is subjected to 
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the heat of said /i£ffEi ng step. 



m k a Sl ' K iixii^g method as def ined in Claim 31, wherein 
said energizing steW stops 1 energizing said heateo: during a 
time when a non-imagk region between two adjacent toner image 
lines in said recording sheet is brought close to said heater, 



44. A fixing m&ho.d ,as defined in Claim 31, wherein 
said energizing step energizes said heater during a time when 
a region of said toner image in said recording sheet is 
brought close to said heqfcer. 



45. A. fixing methoi as defined in Claim 31, wherein 
said energizing step energiles said heater with an electric 
power reduced by 5 % or morelduring a time when a non-image 
region between two adjacent te>ner image lines in said 
r^gordi ncL^a&ai^ to said heater. 



46. An image forming apparatus, comprising: 
an image forming mechanism configured to form a toner 

image with toner on a reco^ing sheet in accordance with 

image information; 

a heater having a line sh^pe orthogonal to a direction 

in which said recording sheet carding an unfixed toner image 

formed by said image forming mechan^m is transferred; 



an endless belt, configured to be rotated with an inner 
surface thereof sliding over a surface of said heater; 

a pressure rollerYarranged at a position opposite to 
said heater relative to sbid endless belt, said pressure 
roller being held for rotaMon in contact with said endless 
belt under pressure to form \ nip therebetween; and 

a heater controller connigured to energize said heater 
in accordance with said image information, 

wherein, when said recording sheet is brought to said 
nip with said unfixed toner image\facing said endless belt, 
said pressure roller applies pressure to said recording sheet 
against said endless belt so that s&aid unfixed toner image is 
fixed on said recording sheet with nleat by said heater as 
said recording sheet is transferred l\y movement of said 
endless belt and said pressure rollej 



47. An image forming Apparatus as defined in Claim 45 
wherein said toner includes /a resin as a main adhesive agent 
and has properties of a softening or melting point in a range 
between 50°C and 160 °C and a viscosity in a range between 10 
[c poise] and 10 13 [c poi/se jQs^nder a temperature above said 
softening or melting point. 



48. An image /forming apparatus as defined in Claim 45 
wherein said heater/ includes at least two parallel heating 
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j^fo^ y elements, each of which has L lin^ shape orthogonal to said 
direction in which said redo^^rig sheet is trans 



isf erred . 



49. An image forming apparatus as defined in Claim 48, 
5 wherein said heater controller alternately energizes said at 
least two parallel heating elements with alternating pulses. 
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50. An image forming apparatus as defined in Claim 48, 
wherein said at least two parallel heating elements are 
distant from each other by 10 mm or less. 



51. An image forming /apparatus as defined in Claim 47, 
wherein each of said at least ^^g^parallel heating elements 
has a width in a range between 0.01 mm and 5 mm. 
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52. An image forming appajj^tus as defined in Claim 4 6, 
wherein said heater includes >a plurality of heating elements 

rranged in line in a direction orthogonal to said direction 
in which said recording sheet is transferred. 

53. S7kt\ image forming apparatus as defined in Claim 52, 
whereipr each of said plurality of heating elements includes a 
thermal head. 



54. An image forming/ apparatus as defined in Claim 51, 
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"7 wherein said heater contro/Ller sel 
plurality of heating elements. 



ectively energizes said 
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55. An image forming apparatus as defined in/claim 4 6, 

further comprising a cooling mechanism configured^ to cool 

/ 

said toner image after said toner image is fix^ed with heat by 
^aid heater on said recording sheet. 

56. An image forming apparatus As defined in Claim 4 6, 
further comprising a guide roller arranged at a position 
downstream from said heater in s&iA direction in which said 
recording sheet is transferred, ysaid guide roller being 
configured to support said en/less belt and to serve as a 
cooling mechanism configured to cool said toner image after 
said toner image is fixe^^with heat by said heater on said 
recording sheet. 




57. An image forming apparatus as defined in Claim 4 6, 

/ 

further comprising a mechanism configured to cause said 
20 endless belt^/to tightly hold said toner image and said 

recording slieet together until said toner image is fixed on 
said recording sheet after said toner image is subjected to 



the he 



j!t of said heater, 
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58. An image forming apparatus as defined in Claim 46, 
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wherein said heater controller stops energizing said heater 
during a time when a non-image region between two adjacent 
toner image lines in said recording sheet is bpmight close to 
said heater. 
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59. An image forming apparatus as defined in Claim 4 6, 
wherein said heater controller energizes said heater during a 




time when a region of said J^bner image in said recording 
sheet is brought close to said heater. 




60. An image forming apparatus as defined in Claim 46, 
wherein saL® heater controller energizes said heater with an 
electrijr power reduced by 5 % or more during a time when a 
non^eunage region between two adjacent toner image lines in 
lid recording sheet is brought close to said heater. 



61. An image formimg apparatus, comprising: 
image forming means/for forming a toner* image with 
toner on a recording shept in accordance with image 
information; 

heating means fofc heating an unfixed toner image formed 
with toner on a recording sheet in accordance with image 
information, said heating means having a line shape 
orthogonal to a direction in which said recording sheet is 
transferred; 
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endless belt means fox being rotated with an inner 
surface thereof sliding ovfer a surface of said heating means; 

pressure roller mea/is for being held for rotation in 
contact with said endless belt means under pressure to form a 
nip therebetween, said /pressure roller means being arranged 
at a position opposite' to said heating means relative to said 
endless belt means; and 

heater controlling means for energizing said heating 
means in accordance/ with said image information, 

wherein, when said recording sheet is brought to said 
nip with said unfyixed toner image facing said endless belt 
means, said pressure roller means applies pressure to said 
recording sheet /against said endless belt means so that said 
unfixed toner a/mage is fixed on said recording sheet with 
heat by said heating means as said recording sheet is 
transferred by movement of said endless belt means and said 
pressure rollier means. 




62. An image forming apparatus as defined in Claim 61, 
20 wherein said toner indludes a resin as a main adhesive agent 
and has properties of \ softening or melting point in a range 
between 50°C and 160 °C ^nd a viscosity in a range between 10 
[c poise] and 10 13 [c poilse] under a temperature above said 
softening or melting poimt. 
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63. An image forming apparatus as defined .^h Claim 61, 
wherein said heating means includes at least fewo parallel 
heating elements, each of which has a llnpr shape orthogonal 

o said direction in which said recording sheet is 
transferred. 
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64. An image forming apparatus as defined in Claim 63, 
wherein said heater controlling means alternately energizes 
said at least two parallel heating elements with alternating 
pulses . 

65^ An image forming apparatus as defined in Claim 63, 
wherein said at least two parallel heating elements are 
distant from each other by 10 mm or less. 
15 " " 



66. An image forming /apparatus as defined in Claim 62, 



wherein each of sa 



id at le^st^t^b parallel heating element; 
has a width in a range between 0.01 mm and 5 mm. 
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67. An image forming apparatus as defined in Claim 61, 
wherein said heating means incl'tides a plurality of heating 

s 

lements arranged in line im a direction orthogonal to said 

y 

direction in which saicr recording sheet is transferred. 
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68. An^mage forming apparatus as defined in Claim 67, 
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69. An image forming apparatus as defined in Claim 66, 
wherein said heater controll/ng means selectively energizes 
said plurality of heating erlements. 





70. An image forming apparatus as defined in Claim 61, 
further comprising cooking means for cooling said toner image 
after said toner image is fixed with heat by said heating 
means on said recording sheet. 



71. An image fcVming apparatus as defined in Claim 61, 
further comprising guide\roller means for supporting said 
endless belt means and seeing as cooling means for cooling 
said toner image after saidYtoner image is fixed with heat by 
said heating means on said recording sheet, said guide roller 
being arranged at a position downstream from said heating 
means in said direction in which\said recording sheet is 
20 transferred. 



72. An image forming/apparatus as defined in Claim 61, 
^\X5t| /further comprising means/for causing said endless belt means 

^KS° 7 

j/to tightly hold said .toner image and said recording sheet 
25 together until sa-Lcf toner image is fixed on said recording 
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sheet after said toner image is subjected to the heat o£^said 
heating means. 
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73. An image forming apparatus as defined/in Claim 61, 
wherein said heater controlling means stops energizing said 
heating means during a time when a non-image region between 
two adjacent toner image lines in saidyrecording sheet is 
brought close to said heating means. 
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74. An image forming apparatus as defined in Claim 61, 
wherein said heater controlling means energizes said heating 
means during a time whe/ a region of said toner image in said 
recording sheet is brought close to said heating means. 
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15 75. An/image forming apparatus as defined in Claim 61, 

wherein said heater controlling means energizes said heating 
means with an electric power reduced by 5 % or more during a 
time ywhen a non-image region between two adjacent toner image 
l^nes in said recording sheet is brought close to said 

20 'heating means. 
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